Glutamate regulates actin-based motility in axonal filopodia.
The dynamics of axonal arbors during synaptogenesis and their plasticity in the adult nervous system remain poorly understood. Axonal filopodia, which emerge from the shaft of axonal branches and contain small synaptic vesicle clusters, initiate synaptic formation. We found that the movement of axonal filopodia is strongly inhibited by the neurotransmitter glutamate. This inhibitory effect is local, requires extracellular Ca2+, and can be blocked by CNQX treatment but not by NMDA, implicating axonal AMPA/kainate glutamate receptors. Transport and exo-endocytic recycling of synaptic vesicle packages in filopodia are not affected. These results reveal that the effect of glutamate on axonal filopodia is similar to its previously described effect on dendritic spines. Our results raise the possibility that axonal ionotropic glutamate receptors are also involved in synaptic plasticity in the adult nervous system.